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(54) Auxiliary sample supply for a clinical analyzer 



(57) An automated combinational clinical analyzer 
1 0 has a "dry" (to the left) and a "wet" (to the right) chem- 
istry system, linked by an auxiliary sample handler 40 
which has an inner rotor 96 and an outer rotor 118. The 
inner rotor has thirty sample container supply stations. 
The outer rotor has sixty tip supply stations. The supply 



stations are sized to receive a sealable metering tip, 
each of thetips, when sealed, containing afluid volume 
of a test fluid and in which each of the sealed metering 
tips acts as an auxiliary sample supply container for use 
with at least one chemistry system of the clinical ana- 
lyzer. 
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Description 

FIELD OF THE INVENTION 

[0001] The invention relates to the field of analytical 
test sample measurement and more particularly to an 
auxiliary sample supply/ buffer for a combinational clin- 
ical analyzer which effectively links at least two con- 
tained chemistry systems. 

BACKGROUND OF THE INVENTION 

[0002] In a so-called combinational clinical analyzer 
a dry chemistry system and a wet chemistry system, for 
example, can be provided contained within a housing. 
[0003] Each of the above chemistry systems are 
somewhat unique in terms of their operation. For exam- 
ple, known "dry" chemistry systems typically include a 
sample supply which includes a number of sample con- 
tainers, a metering/transport mechanism, and an incu- 
bator having a plurality of test read stations. A quantity 
of sample is aspirated into a metering tip using a pro- 
boscis or probe carried by a movable metering truck 
along a transport rail. A quantity of sample from the tip 
is then metered (dispensed) onto a dry slide element 
which is loaded into the incubator. The slide element is 
incubated and optical or other reads are taken for ana- 
lyte detection. 

[0004] A "wet" chemistry system on the other hand, 
utilizes a reaction vessel such as a cuvette, into which 
quantities of patient sample, at least one reagent fluid, 
and/or other fluids are combined for conducting an as- 
say. The assay is also incubated and tests are conduct- 
ed for analyte detection. The "wet" chemistry system al- 
so includes a metering mechanism to transport patient 
sample fluid from the sample supply to the reaction ves- 
sel. 

[0005] A number of known clinical analyzers incorpo- 
rate both wet and dry chemistry systems in a single ap- 
paratus. To date, however, there has been no attempt 
to improve the efficiency/throughput of such devices by 
effectively linking the chemistry systems of a combina- 
tional clinical analyzer together. 

SUMMARY OF THE INVENTION 

[0006] A primary object of the invention is to avoid the 
above-identified deficiencies of the prior art. 
[0007] It is another primary object of the invention to 
provide means for linking at least two chemistry systems 
of a combinational clinical analyzer in a manner which 
improves overall throughput and efficiency. 
[0008] Therefore and according to a preferred aspect 
of the invention, there is provided a sample, sample han- 
dling means for retaining a plurality of samplefluids; and 
a plurality of metering tips retained by said sample han- 
dling means, each of said metering tips having a seala- 
ble dispense end which after sealing retains a volume 



of test fluid, each of said sealed metering tips serving 
as a sample containerfor use with at least one chemistry 
system of a clinical analyzer. 

[0009] The sample handling means may include a 
5 plurality of sealed tip receiving stations, each of the 
sealed tip receiving stations being sized to retain a 
sealed metering tip. The handler also preferably in- 
cludes tip supply means for supplying a plurality of un- 
sealed metering tips. 
10 [0010] According to a preferred embodiment, the 
sample handling means and the tip supply means in- 
clude a pair of concentric ring members, each of the ring 
members including a plurality of tip receiving stations for 
receiving sealed and unsealed metering tips which can 
*5 be rotatably driven about a common axis. More prefer- 
ably, each of the ring members is capable of being in- 
dependently driven bidirectionally about the common 
rotational axis. 

[0011] The sample handler may further include seal- 

20 ing means, preferably a heated element such as an anvil 
or other suitable apparatus which is used to individually 
seal the metering tips containing test fluid. Following 
sealing, the tip is stripped and placed into a tip receiving 
station of the handler. The sealed tip acts as a sample 

25 container and therefore can be used with, for example, 
smaller metering tips which can fit within the confines of 
the tip and aspirate sample as needed in conjunction 
with a chemistry system of the analyzer. 
[0012] The sample contents of the sealed metering 

so tips can also be tested while retained using certain test 
apparatus, such as a spectrophotometer to evaluate the 
integrity of the contained test fluid. 
[0013] According to yet another preferred aspect of 
the invention, there is provided a clinical analyzer for 

35 testing patient fluids, said analyzer comprising a hous- 
ing; at least one chemistry system retained within the 
housing; first sample handling means for handling a plu- 
rality of first patient sample containers; and second sam- 
ple handling means for retaining a plurality of second 

40 patient sample containers, each of said sample handling 
means being interconnected with at least one said 
chemistry system. 

[0014] Preferably, the analyzer includes first convey- 
ing means for conveying a quantity of sample from the 
45 first sample handling means to at least one chemistry 
system. Thefirst conveying means includes at least one 
metering tip, the tip being sized for aspirating a quantity 
of sample from a first sample container through a dis- 
pense end. 

so [0015] The second sample handling means may com- 
prise at least one metering tip having aspirated sample 
from the first sample container and which has been 
sealed prior to moving the tip to the second sample han- 
dling means. 

55 [0016] According to still another preferred aspect of 
the invention, there is provided a bufferfor interconnect- 
ing respective chemistry systems of a combinational 
clinical analyzer having a primary sample supply, said 
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buffer comprising sealed tip retaining means for retain- 
ing a plurality of sealable metering tips, each of said tips 
after sealing containing a quantity of sample aspirated 
from said primary sample supply, said buffer acting as 
an auxiliary sample supply in connection with at least 
one of said chemistry systems. 

[0017] According to a preferred embodiment, the buff- 
er includes sealing means for sealing the dispense end 
of each of the metering tips containing aspirated sam- 
ple. More preferably the sealing means is a heated el- 
ement, such as an anvil for fusing the dispense end of 
a sample containing metering tip. 
[0018] The buffer may also include unsealed tip re- 
taining means for retaining a supply of unsealed meter- 
ing tips which are connected to first conveying means 
of the analyzer linking the unsealed metering tip supply 
with the primary sample supply. 

[0019] The sealed tip retaining means and the un- 
sealed tip retaining means are preferably concentric ring 
members which are independently driven about a com- 
mon axis of rotation, each of the ring members including 
a plurality of tip retaining stations. More preferably, the 
ring members can be driven bidirectionally to expedite 
getting either a sealed tip or an unsealed tip to a spec- 
ified location. 

[0020] According to yet another preferred aspect of 
the invention, there is provided a method for coordinat- 
ing the use of a combinational clinical analyzer said 
method including the steps of: 

introducing a quantity of sample fluid from at least 
one first sample container into at least one metering 
tip; 

sealing the dispense end of said at least one me- 
tering tip; and 

utilizing said at least one metering tip as a second 
sample containerfor use with at least one chemistry 
system of the analyzer. 

[0021] Preferably, the introducing step includes the 
step of aspirating a quantity of sample fluid from a pri- 
mary sample supply into at least one metering tip in 
which the primary sample supply includes a plurality of 
primary sample containers and in which the at least one 
metering tip is used as a secondary sample container. 
[0022] According to a preferred embodiment, the an- 
alyzer includes at least one dry chemistry system and 
at least one wet chemistry system wherein the sealed 
metering tip containing aspirated sample fluid is used in 
conjunction with at least the wet chemistry system. 
[0023] In the preferred embodiment, a quantity of 
sample fluid is dispensed for use with the dry chemistry 
system of the analyzer prior to the sealing step. 
[0024] Preferably, a plurality of sealed metering tips 
are loaded into a rotatable assembly in alignment with 
a metering mechanism of at leastthe wet chemistry sys- 
tem. A second metering tip which is smaller than a 
sealed metering tip is used to aspirate sample fluid from 



the sealed metering tip for conducting a wet assay or 
dilution in conjunction with the wet chemistry system of 
the analyzer or for conducting a dilution or dry assay in 
conjunction with the dry chemistry system. 
5 [0025] According to this invention, the sample handler 
preferably acts as a buffer between for example ; a wet 
chemistry and a dry chemistry analysis system of a clin- 
ical analyzer, and allows each chemistry system to op- 
erate asynchronously in order to increase the overall 
10 test throughput of the analyzer. As such, an auxiliary 
random access sample handler is provided to support, 
for example, the processing of wet assays. Aliquots of 
primary samples are stored in the sealed metering tips 
contained within the bufferto allow a number of different 
*5 functions to be performed. 

[0026] Preferably, the buffer includes a test read sta- 
tion in which all samples being assayed by each of the 
chemistry systems of the analyzer can be monitored for 
conditions such as hemolysis, sample volume, lipemia, 
20 icterus, and others. 

[0027] In addition, the buffer allows interaction be- 
tween either or multiple chemistry systems of a combi- 
national analyzer. For example, the buffer can function- 
ally perform as the sample supply for the wet chemistry 
25 system or portion of the analyzer while also using sam- 
ple to create diluted samples for dry assays. Because 
the buffer performs as a sample handler, the buffer also 
permits reflex testing of both dry and wet assays without 
requiring a volume of sample from the primary sample 
so handler of the analyzer. 

[0028] A feature is that the herein described buffer 
permits both the wet and dry sides of a combinational 
analyzer to be run independently of each other and in 
which each chemistry system operates from its own 
35 sample handler; that is ; the dry chemistry system utilizes 
the primary sample handlerwhilethewet chemistry sys- 
tem utilizes the herein described auxiliary sample han- 
dler. 

[0029] A very advantageous feature of the herein de- 
40 scribed invention is the use of a disposable metering tip 
as an aliquot container. This is accomplished by sealing 
the end of the tip (with the required amount of fluid to 
support both dilutions and wet assays) while the tip is 
still attached to the proboscis. The tip sealing apparatus 
45 is preferably incorporated or integrated into the aliquot 
buffer design in which sealing is performed by pressing 
the dispense end of the tip into a heated anvil or other 
element while the tip is still supported by the proboscis. 
The dispense end of the tip is thereby to congeal or co- 
50 agulate, preventing fluid from leaking out of the bottom 
and producing a fluid container. A small bubble of air is 
aspirated prior to sealing the dispense end of the tip in 
order to evacuate fluid from the end of the tip to ensure 
both a reliable seal and to limit the temperature rise of 
55 the fluid. Preferably, a tip stripping assembly is incorpo- 
rated into the cover of the aliquot buffer. 
[0030] An empty sample container supply position lo- 
cated on the inner rotor is positioned beneath the tip 
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stripping assembly in orderto receive the sealed tip con- 
taining the sample volume. Hence, a sample aliquot is 
created without the use of any additional consumable. 
[0031] The remaining open top end of the sealed me- 
tering tip becomes a port for accessing the sample via 
a fluid aspirating device, such as another metering tip 
of the same or similar dimensions or a smaller micro tip 
which is sized to befitted within the confines of a sealed 
metering tip. Therefore, the sealed metering tip is used 
as a sample supply in connection with at least one 
chemistry system orthe like. Preferably, a sensor deter- 
mines that a sample container supply position is empty 
before a sealed tip is dropped into the sample handler, 
the sensor further determining whether the metering tip 
has been successfully positioned in the handler. 
[0032] Once the sample container has been loaded 
into the auxiliary sample handler, the scheduling com- 
puter of the clinical analyzer moves the sample retained 
within thetip to specific aspiration station(s) for conduct- 
ing assays, as well as a sample integrity read station. 
The sample integrity read station is used to perform a 
light transmission/absorption or other optical test on the 
sample. By providing the read station within the sample 
handler, a read can be made on the fluid contents of a 
sealed sample container without interfering with the 
throughput of the analyzer. The sample handler may al- 
so include a dump station to eliminate/dispose of the 
sealed metering tips after any assays (testings) are 
completed. 

[0033] The auxiliary sample handler preferably in- 
cludes a ring member which is capable of supporting a 
plurality of sealed metering tips, the ring being rotatable 
about a primary axis. Preferably, a drive mechanism is 
provided capable of driving the ring member bidirection- 
ally in order to selectively expedite moving a sample of 
interest as needed. 

[0034] The sample handler may include a thermistor 
and other thermal control device, such as peltier ele- 
ments or the like, which enables the temperature of the 
sample containers to be tightly controlled while the sam- 
ples are retained. 

[0035] According to at least one described embodi- 
ment, the sample integrity read station includes a tip po- 
sitioning or lift mechanism which specifically locates the 
retained sealed metering tips relative to an optical test- 
ing apparatus, such as a spectrophotometer. 
[0036] An advantage provided by the present inven- 
tion is that an auxiliary sample handler is provided which 
can be used in conjunction with a combinational analyz- 
er having two or more chemistry systems. The auxiliary 
sample handler provided improved efficiency and in- 
creased throughput. 

[0037] A further advantage provided by the present 
invention is thatthe wet chemistry system does not need 
to rely upon the primary sample supply and primary me- 
tering mechanism. That is, each chemistry system of the 
analyzer can be operated asynchronously with respect 
to the other. 



[0038] Still another advantage of the present inven- 
tion is the use of sealed metering tips as a sample con- 
tainer for a contained chemistry system of an analyzer. 
The sealed tips retain a sufficient volume of patient fluid 
5 and since the sealed tips are disposable, there is no 
need for washing operations for the sealed tips after 
use. 

[0039] The cover of the buffer/sample handler of the 
present invention can also be used to detect operator 

10 access, a safety feature to ensure the samples are not 
handled while in the buffer. In addition, the cover also 
provides evaporation control of the contained samples. 
[0040] These and other objects, features, and advan- 
tages will become apparent from the following Detailed 

is Description which should be read in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 [0041] 



Fig. 1 is an operational block diagram of a combi- 
national wet/dry clinical analyzer including an aux- 
iliary sample handler made in accordance with a 
preferred embodiment of the invention; 
Fig. 2 is a top perspective view of the auxiliary sam- 
ple handler of Fig. 1 ; 

Fig. 3 is a partially exploded top perspective view 
of the auxiliary sample handler of Figs. 1 and 2; 
Fig. 4 is a bottom view of the auxiliary sample han- 
dler of Figs. 1 -3; 

Fig. 5 is atop plan view of the auxiliary sample han- 
dler of Figs. 1-4; 

Fig. 6 is an exploded top perspective view of a tip 
sealer used in connection with the auxiliary sample 
handler of Figs. 1-5; 

Fig. 7 is a partial top perspective of the cover of the 
auxiliary sample handler of Figs. 1 -6 showing an ex- 
ploded view of a tip stripper; 
Fig. 8 is an enlarged partial top perspective view of 
the auxiliary sample handler of Figs. 1-7 showing 
the removal of a sealed metering tip from the han- 
dler to a dump station: and 
Figs. 9 and 10 are partial side elevational views il- 
lustrating an sample integrity read station in accord- 
ance with one embodiment of the invention for the 
auxiliary sample handler of Figs. 1-8. 

DETAILED DESCRIPTION 
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[0042] The following description relates to an auxiliary 
sample handling apparatus which is used in conjunction 
with a specific combinational (ie., wet/dry) clinical ana- 
lyzer that is used for the testing of biological samples, 
55 such as whole blood serum or plasma and more prefer- 
ably human patient samples. 

[0043] By "combinational" it is meantthatthe analyzer 
includes at least two chemistry systems which can en- 
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compass any combination of "dry" and/or "wet" chemis- 
try systems. In brief and in a typical "dry" chemistry sys- 
tem, a patient sample and/or other fluids are aspirated 
from a fluid supply and deposited onto a dry slide ele- 
ment such as those described in U.S. Patent No. 
3,992,158 to Przyblyowicz et al. The dry slide element 
is incubated and the amount or presence of at least one 
analyte in the sample metered onto the element is de- 
termined, such as through use of an electrometer, re- 
flectometer or other suitable testing device. 
[0044] A "wet" chemistry system for purposes of the 
description which follows includes a reaction vessel 
which receives predetermined volumetric quantities of 
sample, reagent, and otherfluids which are appropriate- 
ly metered into the reaction vessel in order to perform 
an assay(s). The assay is incubated as the fluids are 
added to the assay(s) and specific analysis is per- 
formed, such as through luminescence, light transmis- 
sivity, photon detection, and the like using suitable test- 
ing apparatus. 

[0045] Several other terms are used throughout the 
discussion including the terms "metering tips" and "mi- 
cro-tips". For purposes of this description, a metering tip 
refers to a fluid aspirating/dispensing member which 
can be attached to a proboscis as used in a metering 
mechanism. The tip includes an open top end and a bot- 
tom dispense end and is capable of retaining a volumet- 
ric quantity of fluid. Metering tips in and of themselves 
are repletely well known in thefield. A "micro-tip" forpur- 
poses of this discussion refers to a metering tip which 
fits the definitional requirements set forth above. In ad- 
dition, this tip is sized to retain a smaller (micro) volume 
of fluid. Moreover and essential to the discussion which 
follows, the micro-tip can be fitted within the confines of 
the metering tip for advantages which will be apparent 
below. 

[0046] The analyzer which is described herein is a 
combinational analyzer having a single "dry" chemistry 
system and a single "wet" chemistry system. It will be 
readily understood from the discussion which follows, 
however, that several variations and modifications are 
possible which embody the essential concepts of the 
present invention. For example, the analyzer can in- 
clude a pair of dry chemistry systems. 
[0047] Referring to Fig. 1 , there is shown an automat- 
ed combinational clinical analyzer 10 having a number 
of component systems which are briefly discussed to 
provide adequate background for the invention. The an- 
alyzer 10 includes a primary sample handler 14that re- 
tains a plurality of primary sample containers 1 8, a pri- 
mary metering mechanism 22 which includes a meter- 
ing transport rail 26 and a metering truck 30 which is 
movable along the transport rail between a number of 
stations. Among the stations disposed along the travel 
path of the metering mechanism 22 are a metering sta- 
tion 68 for a first incubator assembly 34. At the metering 
station 68, a quantity of sample can be deposited onto 
a dry slide element which is then shuttled into the incu- 



bator assembly 34. The incubator assembly 34 includes 
at least one read station including a testing device for 
correlated analyte detection, such as reflectometer (not 
shown) or an electrometer (not shown). The preceding 
5 components each comprise a dry chemistry system for 
the herein described automated combinational analyzer 
10. 

[0048] Still referring to Fig. 1 , the analyzer 1 0 further 
includes a secondary metering mechanism 42 that in- 
fo eludes a metering truck 44 which is also movable along 
the metering transport rail 26, a reagent wheel 52 which 
includes a plurality of containers of at least one reagent 
fluid, a second incubator assembly 56, a micro-tip sup- 
ply 58, and a reaction vessel conveyor 60 which carries 

*5 a plurality of reaction vessels 64. These components 
have merely been listed in this portion of the discussion. 
Details relating to their features will be additionally sup- 
plied in a later portion of the discussion. For purposes 
of this description, however, each of the above-noted 

20 components define a wet chemistry system for the here- 
in described combinational analyzer 10. 
[0049] Still referringto Fig. 1 , an auxiliary sample han- 
dling apparatus 40 (hereinafter referred to as the auxil- 
iary sample handler) is disposed in spaced relation be- 

25 tween the first incubator assembly 34 of the dry chem- 
istry system and the second incubator assembly 56 of 
the wet chemistry system of the above-described ana- 
lyzer 10. The following discussion pertains to a specific 
description of the auxiliary sample handler 40 followed 

so by the operational details of the sample handler in con- 
junction with the wet and dry chemistry systems of the 
herein described combinational analyzer 10. 
[0050] First, and as shown in Figs. 1 -3 and 5, the aux- 
iliary sample handler 40 includes a circular cylindrical 

35 housing 80 having a cover 84. The housing is defined 
by an interior sized for containing a number of retained 
components which include an inner rotor assembly 88 
(not shown in Fig. 2) a pair of position sensors 126, 128, 
and a tip removing assembly 122. Each of the above- 

40 noted components are attached to an interiorfacing sur- 
face of a bottom mounting plate 138 of the housing 80. 
In addition, an outer rotor assembly 92 is supported at 
thetop of the housing 80,theouterrotorassembly being 
disposed outside the periphery of the cover 84. 

45 [0051] A pair of stanchions 90 also extending from the 
interiorfacing surface of the mounting plate 138 assist 
in supporting the cover 84 which covers the inner rotor 
assembly 88. The cover 84 further includes a center 
handle 86, as well as a pair of opposing twist fasteners 

50 87 which engage corresponding openings provided in 
the stanchions 90. The cover 84 also includes a tip strip- 
ping assembly 154 that is described in greater detail be- 
low. The following relates to a more detailed discussion 
of the inner and outer rotor assemblies 88, 92. 

55 [0052] Referring to Figs. 3, 5, and 8, the inner rotor 
assembly 88 includes a rotatable circular ring member 
96, which is rotatably driven about a center axis of rota- 
tion by means of a gear drive mechanism. The drive 
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mechanism includes a motor having a rotating engage- 
ment portion 130 which extends above the interior fac- 
ing surface of the mounting plate 138. A set of linear 
gear teeth 134 are provided on an inner edge of the ring 
member 96 which mesh with the engagement portion 
130. The ring member 96 of the inner rotor assembly 88 
further includes a plurality of sample container supply 
stations 1 00, each of the stations being circumferentially 
disposed about the periphery of the ring member. Each 
of the sample container supply stations 100 is defined 
by a slotted outer opening 1 04 which is linked to a radi- 
ally adjacent and contiguous inner opening 108. The 
size of the inner opening 1 08 is much larger than that of 
the slotted outer opening 1 04 for reasons which will be 
become apparent below. According to this specific em- 
bodiment, (30) thirty sample container supply stations 
1 00 are provided on the inner ring member 96, though 
it should be readily apparent that this parameter can be 
easily varied. 

[0053] Referring now to Figs. 2, 3, 5, and 8, and as 
noted above, the outer rotor assembly 92 of the auxilia- 
ry'sample handler 40 extends outside the periphery of 
the cover 84. This assembly is comprised of a circular 
support ring 114 having a plurality of circular circumfer- 
entially disposed tip supply stations 118 which are 
equally spaced about the periphery of the ring. Like the 
inner rotorassembly 88, ageardrive mechanism is used 
to rotatably drive the ring. A set of linear gear teeth 1 46 
provided on an outer edge of the support ring 114 are 
engaged by the engagement portion (not shown) of a 
motor (not shown) to cause rotation of the support ring 
114. It should be pointed out that the above described 
gear drive mechanisms are exemplary. That is, other 
drive mechanisms can be employed to cause rotational 
movement of either the support ring 114 or the ring 
member 96. 

[0054] The support ring 114 and the ring member 96 
of the outer rotor assembly 92 and inner rotor assembly 
88, respectively, are concentric, the rotating compo- 
nents of each assembly being independently driven by 
their respective gear drive mechanisms about a com- 
mon axis of rotation. 

[0055] According to this embodiment, the support ring 
1 1 4 of the outer rotor assembly 92 further includes a se- 
ries of circumferentially spaced slots 120, Fig. 8, dis- 
posed on an outer periphery of the ring for aiding in the 
initial angular positioning of the ring during assembly. 
[0056] Still referring to Figs. 2, 3, 5 and 8, each of the 
tip supply stations 1 1 8 of the support ring 1 1 4 of the out- 
er rotor assembly 92 are circular openings which are 
sized to receive a metering tip 1 02, Fig. 9, 1 0, from a tip 
supply (not shown) at a tip deposit station 1 50 provided 
as an opening in an adjacent cover 166 covering the 
drive motor (not shown) for the rotatable support ring 
1 14 of the outer rotor assembly 92. According to this em- 
bodiment, a total of sixty (60) equally spaced tip supply 
stations 118 are provided, though it should be apparent, 
as previously noted above, that this parameter can be 



suitably varied. 

[0057] According to this specific embodiment, each of 
the sample container supply stations 100 and the tip 
supply stations 1 1 8 of the inner rotor and outer rotor as- 

5 semblies 88, 92, respectively, aresizedto receiveafluid 
aspirating/dispensing member. According to this em- 
bodiment, the fluid aspirating/dispensing member is a 
metering tip 102, shown in Figs. 9 and 10, which in- 
cludes an open upper end 103 and a lower dispense 

10 end 105 through which liquid can be dispensed. More 
specifically, the metering tip described herein is a dis- 
posable plastic member manufactured by the Johnson 
& Johnson Company under thetrade name of Vitros™, 
though it will be apparent that other fluid dispensing/as- 

*5 pirating members can be substituted. 

[0058] Referring to Figs. 2-6, the auxiliary sample 
handler 40 includes a tip sealer 142 which is mounted 
by conventional means, such as threaded fasteners, to 
the exterior of the housing 80. 

20 [0059] Referring more particularly to Fig. 6, the tip 
sealer 1 42 includes a housing 1 70 which is mounted to 
the exterior of the handler housing 80, Fig. 3, the hous- 
ing having a defined interior 1 74 and a cover 1 78 which 
covers the top end of the housing. A number of compo- 

25 nents are contained within the sealer housing 170 in- 
cluding a cylindrical support 1 94, and a heating element 
assembly 1 90, which is placed in a recess of the support 
within a bottom portion of an anvil 186. The heating el- 
ement assembly 190 includes a resistive type heater 

so and a control thermistor. The cover 1 78 includes a cent- 
er opening 182 which is sized to permit passage of a 
metering tip 102, Fig. 9, such that the opening of the 
dispense end 1 05 of the tip can be sealed through en- 
gagement with the heated anvil 1 86. A safety thermostat 

35 1 98 attached to the bottom of the housing 1 70 automat- 
ically shuts down the tip sealer 142 if a predetermined 
temperature is reached to prevent overheating. Further 
details relating to the sealing of metering tips in this man- 
ner is described in commonly owned U.S. Patent Appli- 

40 cation No. 09/658,356 to Jacobs et al., entitled ANALYZ- 
ER WITH SAMPLE QUALITY MEASUREMENT, AND 
METHOD, the entire contents of which are incorporated 
herein by reference. 

[0060] Referring to Fig. 7, the auxiliary sample han- 
45 dler 40 further includes a tip stripping assembly 1 54 that 
is provided within a recessed portion 21 0 of the bottom 
of the cover 84. A pair of V-blocks 21 4 are biasedly main- 
tained in a first or "home" position by a pair of compres- 
sion springs 21 8 within respective slotted regions 215. 
50 The V-blocks 214 are biased in order to create a prede- 
termined gap between a pair of tapered surfaces 220. 
The cover 84 includes an opening 162 within a raised 
portion 206 ; which is aligned with the gap of the V-blocks 
214 to permit passage therethrough of a metering tip 
55 1 02, Fig. 9. A retaining plate 222 used to support the 
components of the tip stripping assembly 1 54 is secured 
to the bottom of the cover 84 using fasteners 226 (only 
one being shown in Fig. 7) which extend through corre- 
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sponding holes 232 formed in the retaining plate. 
[0061] Referring to Figs. 9 and 10, a sample integrity 
read station 234 includes a station housing 240 and an 
optical reading device, such as a spectrophotometer 
which includes receiving and transmitting optics 236, 
238 disposed on opposite sides of a test slot or cavity 
239. A linear actuator 244 is disposed at the bottom of 
the station housing 240, the actuator having an engage- 
ment member 248 attached thereto which is vertically 
movable and includes a tip receiving cavity 250 and a 
vertically extending flag 252, according to this embodi- 
ment. The actuator 244 and engagement member 248 
togetherform a lift mechanism that aligns the fluid con- 
tents of a retained metering tip 102 with the receiving 
and transmitting optics 236, 238 of the spectrophotom- 
eter. The housing 240 of the sample integrity read sta- 
tion 234 is stationarily positioned to the mounting plate 
1 38 beneath a predetermined angular position of the cir- 
cular ring 96 and the cavity 239 is aligned with the sam- 
ple container supply stations 1 00, Fig. 5. As described 
below, the sample integrity read station 234 is provided 
to provide spectrophotometric analysis of the sample 
contents of a sealed metering tip 1 02 in order to ascer- 
tain the presence of certain sera components, such as 
hemoglobin, albumin, lipoproteins, glucose, and others. 
[0062] As will now be more clearly described, the 
above-described auxiliary sample handler 40 is used to 
asynchronously link the dry chemistry and wet chemis- 
try systems of the combinational clinical analyzer 10. 
Having completed the description of the individual fea- 
tures and subassemblies of the auxiliary sample handler 
40, details relating to the operation of the sample han- 
dler in terms of the analyzer 1 0 is now provided. 
[0063] Initially, a plurality of unsealed metering tips 
102 are loaded one at a time as fed from a tip supply 
(not shown) through the opening that defines the tip de- 
posit station 1 50 and are dropped into empty tip supply 
stations 1 1 8 provided on the support ring 1 1 4 of the out- 
er rotor assembly 92. The support ring 114 is rotated 
incrementally by means of the gear drive mechanism 
(not shown) in order to align empty tip supply stations 
118 into proper alignment with the tip deposit station 
150. 

[0064] As previously noted, the primary sample han- 
dler 14 contains a plurality of patient sample containers 
18 which are movably disposed on a carousel. Details 
relating to the primary sample handler 14 and move- 
ment of the sample containers 1 8 are commonly known 
to those of ordinary skill in the field and do not form an 
essential part of the invention. As noted above, the me- 
tering transport rail 26 is aligned with the primary sample 
handler 1 4 and the auxiliary sample handler 40 such that 
a metering tip 102, Fig. 9, can be attached onto a pro- 
boscis (not shown) of the movable metering truck 30 of 
the primary metering mechanism 22 from a predeter- 
mined tip supply station 118. 

[0065] The metering truck 30 is then shuttled along 
the transport rail 26 to the primary sample handler 14 



and a volume of sample is drawn under vacuum and is 
aspirated from one of the patient sample containers 1 8 
into the metering tip 1 02, Figs. 9 and 10. Specific details 
relating to the attachment of a metering tip to a proboscis 

5 as well as details relating to the aspiration and metering 
of sample and otherfluids are commonly known to those 
in the field. An example is provided, for example, in U. 
S. Patent No. 4,340,390 to Collins et al., the entire con- 
tents of which are herein incorporated by reference. 

10 [0066] The metering truck 30 carrying the unsealed 
metering tip 1 02 with aspirated sample is then shuttled 
along the transport rail 26 from the primary sample han- 
dler 14 to the metering station 68. At the metering station 
68, a volumetric portion of patient sample contained 

*5 within the metering tip 1 02 is dispensed onto a dry slide 
element, shown pictorially as 36 in Fig. 1, which is ar- 
ranged to be loaded using conventional means, such as 
a reciprocating pusher blade 39, also shown pictorially 
in Fig. 1 , into the first incubator assembly 34. The sam- 

20 pie which is metered is then used in conjunction with the 
dry chemistry system of the herein described combina- 
tional analyzer 10. The sample is metered onto, for ex- 
ample, a colorimetric or potentiometric slide element 
which is incubated, the sample being analyzed at a read 

25 station for correlated analyte detection. Details relating 
to the incubation and testing of dry slide elements is 
known in the field such as described, for example, in U. 
S. Patent No. 4,296,069 entitled: Apparatus for 
Processing an Analysis Slide, and therefore require no 

so further discussion. 

[0067] Following the above-described metering step, 
the metering tip 1 02 is then further shuttled by the me- 
tering truck 30 toward the auxiliary sample handler 40 
and more specifically to the tip sealer 142. Atthetipseal- 

35 er 142, the metering tip 102 is placed within the opening 
1 82 of the sealer housing 1 74 and is lowered until the 
tip is positioned relative to the anvil 1 86. Heat from the 
heating element 1 90 is applied through the anvil 1 86 to 
the dispense end 1 05 of the tip 1 02 while the tip is still 

40 attached to the proboscis (not shown) of the metering 
truck 30. The fluid within the tip 1 02 is aspirated further 
away from the dispense end 1 05 and a bubble is formed 
which prevents temperature effects to the fluid as well 
as removing the fluid from the area to be sealed. As not- 

45 ed above, further details relating to the above noted 
sealing operation are provided in previously incorporat- 
ed U.S. Patent Application Number 09/658,356 entitled: 
ANALYZER WITH SAMPLE QUALITY MEASURE- 
MENT, AND METHOD. 

so [0068] The above sealing operation seals the dis- 
pense end 1 05 of the metering tip 1 02, Fig. 9, 1 0, and 
therefore creates a sample supply container for use by 
the wet chemistry system of the present combinational 
analyzer 10 as will be described below. 

55 [0069] Following the above sealing steps, the probos- 
cis (not shown) is raised in a conventional manner, re- 
moving the metering tip 1 02 from the tip sealer 1 42. The 
metering tip 1 02 is then shuttled along the transport rail 
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26 by the metering truck 30 to the tip stripping assembly 
154 which is provided on the cover 84 of the auxiliary 
sample handler 40. The opening 1 62 of the tip stripping 
assembly 154 is aligned with the transport rail 26 and 
more specifically the travel path of the metering truck 
30. The proboscis (not shown) is lowered along with the 
attached metering tip 102, Fig. 9, into the opening 162 
of the raised portion 206 of the cover 84. Initially, the 
dispense end 105 of the sealed metering tip 102, Fig. 9, 
10, engages the ramped surfaces 220 of the V-blocks 
214. As the proboscis is further lowered, the downward 
force applied bythetip 102 against the ramped surfaces 
220 causes the gap between the V-blocks to widen and 
permits the entire metering tip 1 02 to pass through the 
extended gap. When the top of the upper end 103 of the 
metering tip 1 02 has passed through the V-blocks 214, 
the V-blocks are caused to close inwardly due to the bi- 
asing force applied by each of the compression springs 
21 8 toward the body of the proboscis, above the top of 
the metering tip 1 02. Upward movement of the probos- 
cis therefore causes engagement against the shoulder 
of the open upper end 103 of the metering tip 102, caus- 
ing the tip to be stripped from the proboscis and dropped 
into an empty sample container supply position 100 of 
the circular ring 96 of the inner rotor assembly 88. 
[0070] A tip presence sensor located at a dump posi- 
tion of the auxiliary sample handler 40 indicates whether 
or not a sample container supply station 100 is empty 
prior to loading the sealed metering tip 1 02, the sensor 
further confirming the presence of a new tip which has 
been loaded. 

[0071] The above noted steps are repeated in order 
that a plurality of sealed metering tips 102 are individu- 
ally added to the auxiliary sample handler 40 and more 
specifically to sample container supply stations 100 of 
the inner rotor assembly 88. The rotatable ring 96 of the 
inner rotor assembly 88 is driven about its axis of rota- 
tion through means of the meshing of the engagement 
portion 1 30 of the drive motor and the gear teeth 1 34 
provided on the ring 96 either incrementally or as re- 
quired. The retained sample containers (sealed meter- 
ing tips 102) are driven relative to an aspiration station 
1 58 and sample integrity read station 234. According to 
the present embodiment, the sample integrity read sta- 
tion is angularly disposed between the tip stripping as- 
sembly 1 54 and the aspiration station 1 58. The locations 
of each of the above stations 1 58, 234 can of course be 
suitably varied. What should be noted is that the dispo- 
sition of the sample integrity station 234 within the hous- 
ing of the auxiliary sample handler 40 permits readings 
to be performed at a time which does not affect through- 
put of the analyzer 10. 

[0072] As more clearly shown in Figs. 9 and 10, a 
sealed metering tip 102 is advanced by the inner rotor 
assembly 88, Fig. 3, to the sample integrity station 234. 
As noted previously, the sample integrity read station 
234 is placed at a predetermined circumferential posi- 
tion relative to the sample container supply positions 



1 00 of the rotatable ring 96. At this station 234 and ac- 
cording to his embodiment, the sealed metering tip 1 02 
is roughly angularly aligned with the test cavity 239 and 
moreover is roughly vertically aligned with the receiving 

5 and transmitting optics 236, 238 of the optical testing 
device in the position which is shown in Fig. 10. 
[0073] The optical reading apparatus according to this 
embodiment, is a spectrophotometer which makes light 
absorbance transmission measurements of a sample 

10 retained within the sealed disposable metering tip 102. 
The sealed metering tip 1 02, being made from a trans- 
parent plastic material therefore permits optical testing 
to be performed upon the fluid contents. Details relating 
to the optical reading of the fluid contents of the sample 

is are known as provided in U.S. Patent Nos. 6,013,528 
and 5,846,492, to Jacobs et al., the entire contents of 
each being hereby incorporated by reference. 
[0074] According to this embodiment, the lift mecha- 
nism is used to better or repeatably align each sealed 

20 metering tip 1 02 to the receiving and transmitting optics 
236, 238 of the optical testing apparatus. The actuator 
244 is initially engaged and the tip receiving cavity 250 
of the engagement member 248 of the linear actuator 
244, sized to receive the dispense end 105 of the tip 

25 1 02, causes the tip to be moved upwardly relative to its 
position within the ring 96 (the ring is not shown in Figs. 
9 and 1 0). The upward movement of the sealed meter- 
ing tip places the lower portion of the tip containing the 
aliquot of sample fluid into proper alignment between 

so the receiving and transmitting portions 236, 238 of the 
optical testing device prior to obtaining readings of the 
contained aliquot sample. The flag 252 provided on the 
engagement member248 is used to perform a dark read 
of the optical reading apparatus prior to lifting the me- 

35 tering tip 102, as better described by the above incor- 
porated Jacobs patents. 

[0075] Upon completion of the read, the engagement 
member 248 is lowered and the metering tip is again 
lowered into engagement within the outer slotted open- 

40 ing 104 of the corresponding sample container supply 
position 100. The ring 96 of the inner rotor assembly 88 
resumes rotational movement by means of its gear drive 
mechanism until the metering tip 1 02 is aligned with the 
opening representing the aspiration station 158. If sam- 

45 pie is required, the secondary metering system 42 is 
used to bring a micro-tip (not shown) from the micro-tip 
loader 58 using a proboscis (not shown) extending 
downwardly from the movable metering truck 44 which 
is moved into position using the metering transport rail 

50 26. The operation of the secondary metering mecha- 
nism in terms of the attachment of a tip to the proboscis 
(not shown), the raising and lowering of the proboscis 
relative to the metering truck 44, the movement of the 
metering truck along the transport rail 26 and the aspi- 

55 ration and dispensing of fluid using the micro-tip are lit- 
erally identical to that of the primary metering mecha- 
nism 22, Fig. 1 and those details in and of themselves 
require no further discussion. As previously defined, 
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however, the micro-tip is a fluid dispensing member 26 

which can fit within the confines of a sealed metering tip 30 

102. 34 

[0076] The micro-tip is positioned within the confines 36 

of the sealed metering tip 1 02 in order to aspirate a pre- 5 39 

determined volume of liquid from the sealed tip to use 40 

the liquid to conduct a wet assay or dilution. The meter- 42 

ing truck 44 then moves the micro tip into alignment with 44 

a reaction vessel 64 and dispenses the aspirated fluid. 52 

Following the delivery of patient sample aspirated from 10 56 

the secondary sample container, the micro tip is dis- 58 

posed of by dropping the used micro-tip into a dump sta- 60 

tion (not shown) of the analyzer 10. 64 

[0077] According to this embodiment, separate liq- 68 

uids, such as at least one reagentfluid, are also brought is 80 

to the reaction vessel 64, from the reagent wheel 52 us- 84 

ing a separate metering tip 1 02, Fig. 9 which aspirates 86 

fluid from a container disposed within the reaction wheel 87 

and dispenses the reagent fluid as needed. For exam- 88 

pie, reagent (s) can be aspirated using a tip 1 02 which 20 90 

is obtained by the secondary metering mechanism 42 92 

from the outer rotor assembly 92. Preferably, the coor- 96 

dination of wet assay testing utilizes the auxiliary sample 1 00 

handler 40 as part of the scheduling in order to effec- 102 

tively utilize throughput. Details relating to the operation 25 1 03 

of the wet chemistry portion of the herein described an- 1 04 

alyzer are provided in the concurrently filed European 105 

application claiming priority from US Application 1 08 

60/306830 and another US application filed on28 June 114 

2002 and entitled: Chemistry System for a Clinical An- 30 118 

alyzer to Jakubowicz et al., the entire contents ofwhich 120 

are herein incorporated. 122 

[0078] Once the sealed metering tip 102 has been 124 

used in accordance with all tests/assays which may be 126 

required based on the scheduling of the combinational 35 1 28 

analyzer 10, the ring 96 of the inner rotor assembly 88 1 30 

is rotated into alignment with the tip removal assembly 134 

1 22. At this location, an actuable hook blade 1 24 which 1 38 

is moved outwardly by the assembly engages the pro- 142 

truding upper end 1 03 and body of the metering tip 1 02 40 1 46 

and pulls the tip from the slotted outer opening 104 of 150 

the supply station 1 00 to the larger diameter inner open- 1 54 

ing 1 08. The inner opening 1 08 of the sample container 1 58 

supply stations 1 00 has a diameter which is larger than 1 66 

that of the upper end 103 of the tapered metering tip 45 170 

1 02, thereby causing the tip to fall through the opening 1 74 

and into a dump station (notshown) located beneath the 1 78 

ring 96. A position sensor 1 28 detects the position of the 1 82 

hook blade relative to the inner rotor assembly 88. 1 86 

50 190 

PARTS LIST FOR FIGS. 1-10 194 

198 

[0079] 206 

210 

10 analyzer 55 214 

14 primary sample handler 215 

1 8 sample containers 218 

22 primary metering mechanism 220 



metering transport rail 

metering truck 

first incubator assembly 

slide element 

pusher blade 

auxiliary sample handler 

secondary metering mechanism 

metering truck 

reagent wheel 

second incubator assembly 

micro-tip loader 

reaction vessel conveyor 

reaction vessel 

metering station 

housing 

cover 

handle 

twist fasteners 

inner rotor assembly 

stanchions 

outer rotor assembly 

circular ring member. 

sample container supply stations 

metering tip 

open upper end 

outer slotted opening 

tapered lower dispense end 

inner opening 

support ring 

tip supply stations 

slots 

tip removal assembly 
hook blade 
position sensor 
position sensor 

engagement portion of drive motor 
edge teeth - inner ring 
mounting plate 
tip sealer 

edge teeth -outer ring 

tip deposit station 

tip stripping assembly 

aspiration station 

cover 

housing 

opening 

cover 

opening 

anvil 

heating element assembly 
support 

safety thermostat 
raised portion 
recessed portion 
V-b locks 
slotted portions 
springs 

tapered surfaces 
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222 retaining plate 
226 fastener 
230 opening 
232 hole 

234 sample integrity read station 5 
236 transmitting optics 

238 receiving optics 

239 test slot or cavity 

240 housing 

244 linear actuator 10 
248 engagement member 
250 tip receiving cavity 
252 flag 

[0080] It will be apparent that other modifications and is 
variations are possible which employ the inventive con- 
cepts of the present invention. For example, the above 
described auxiliary sample handler can be used in con- 
nection with a combinational analyzer having multiple 
chemistry stations or the handler can include additional 20 
aspiration stations, for example, to permit dilution of an 
assay of a dry chemistry system. 

Claims 25 

1 . A sample handler for retaining a plurality of sample 
fluids, said handler comprising: 

sample handling means for retaining a plurality so 
of sample fluids; and 

a plurality of metering tips retained by said sam- 
ple handling means, each of said metering tips 
having a sealable dispense end and retaining 
a volume of test fluid, each of said metering tips 35 
when sealed serving as a sample container for 
use with at least one chemistry system of a clin- 
ical analyzer. 

2. A sample handler according to claim 1 , wherein said 40 
sample handling means includes a plurality of first 

tip receiving stations, each of said first tip receiving 
stations being sized to retain a sealed metering tip. 

3. A sample handler according to claim 1 or 2, includ- 45 
ing sealing means for sealing each of said metering 
tips. 

4. A sample handler according to claim 3, wherein said 
sealing means includes a heated element disposed so 
in relation to said sample handling means. 

5. A sample handler according to any preceding claim, 
including tip supply means for retaining a plurality 

of unsealed metering tips. 55 

6. A sample handler according to any preceding claim, 
including means for testing the sample retained 



18 

within a said sealed metering tip. 

7. Asample handler accordingto claim 6, wherein said 
testing means includes a spectrophotometer. 

8. A sample handler according to any preceding claim, 
wherein said sample retaining means includes a 
first ring, said first ring having a plurality of first tip 
retaining stations. 

9. A sample handler according to claim 8, including tip 
supply means for retaining a plurality of unsealed 
metering tips, said tip supply means including a sec- 
ond ring having a plurality of second tip retaining 
stations. 

1 0. Asample handler according to claim 9, wherein said 
first ring and said second ring are concentric. 

11. A sample handler according to claim 10, wherein 
each of said first and second rings is independently 
driven about a common axis of rotation. 

12. A sample handler according to claim 11, wherein 
each of said rings is bidirectionally rotatable about 
said common axis of rotation. 

13. A sample handler according to any of claims 8 to 
12, including a cover for covering said first ring. 

14. A sample handler according to claim 13, wherein 
said cover includes at least one aspiration station 
aligned with said plurality of first tip retaining sta- 
tions. 

15. Aclinical analyzer for testing patient fluids, said an- 
alyzer comprising: 

a housing: 

at least one chemistry system retained 
within said housing; 

first sample handling means for handling a 
plurality of first patient sample containers; 
and 

second sample handling means for retain- 
ing a plurality of second patient sample 
containers, each of said sample handling 
means being interconnected with said at 
least one said chemistry system. 

16. A clinical analyzer according to claim 15, including 
first conveying means for conveying a quantity of 
sample from said first sample handling means to 
said at least one chemistry system. 

17. A clinical analyzer according to claim 16, wherein 
said first conveying means utilizes at least one me- 
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teringtip, said metering tip being sized for aspirating 
a quantity of sample from a first sample container 
through a dispense end thereof. 

18. A clinical analyzer according to claim 17, wherein 
the second sample handling means comprises said 
at least one metering tip having aspirated sample 
from said first sample container. 

19. A clinical analyzer according to claim 18, including 
means for sealing the dispense end of each of said 
metering tips containing aspirated sample prior to 
moving a said tip to said second sample handling 
means. 

20. A clinical analyzer according to claim 19, wherein 
said tip sealer includes a heated element for fusing 
the dispense end of a sample containing metering 
tip. 

21 . A clinical analyzer according to any of claims 1 8 to 
20, including means for optically testing the con- 
tents of each of said metering tips. 

22. A clinical analyzer according to claim 20, wherein 
said optical testing means are disposed within said 
second sample handling means. 

23. A clinical analyzer according to any of claims 1 5 to 

22, wherein said second sample handling means 
further includes a supply of unsealed metering tips, 
said supply of metering tips being interconnected to 
said first conveying means. 

24. A clinical analyzer according to any of claims 1 7 to 

23, wherein each of said metering tips is disposa- 
ble. 

25. A clinical analyzer according to any of claims 1 7 to 

24, wherein said second sample handling means 
includes at least one ring member, said at least one 
ring member having a plurality of stations for retain- 
ing a corresponding number of sealed metering 
tips, said at least one ring member being rotatably 
supported for movement about an axis of rotation. 

26. A clinical analyzer according to claim 25, including 
means for rotatably driving said at least one ring 
member bidirectionally about said axis of rotation. 

27. A clinical analyzer according to claim 26, wherein 
said second sample handling means includes a pair 
of concentric ring members, each of said ring mem- 
bers being rotatable about a common axis of rota- 
tion. 

28. A clinical analyzer according to claim 29, wherein 
each of said concentric ring members is driven in- 



dependently of one another. 

29. A clinical analyzer according to claim 27 or 28, 
wherein one of said ring members includes a plu- 

5 rality of stations, each station being sized for sup- 
porting a sealed sample containing metering tip. 

30. A clinical analyzer according to claim 29, wherein 
the other of said ring members includes a plurality 

10 of stations for supporting a plurality of unsealed me- 
tering tips, at least one station of said ring member 
being disposed along a travel path of said first con- 
veying means to permit an unsealed metering tip to 
be conveyed to said first sample handling means to 
15 permit aspiration thereof. 

31 . A clinical analyzer according to any of claims 1 7 to 
24, including second conveying means for convey- 
ing sample contained in said at least one sealed 

20 metering tip in said second sample handling means 
to said at least one chemistry system for testing 
thereof. 

32. A clinical analyzer according to claim 18, wherein 
25 said first conveying means includes metering 

means for dispensing a portion of sample aspirated 
from said metering tip to a said chemistry system 
and then for conveying said tip to said second sam- 
ple handling means. 

30 

33. A clinical analyzer according to claim 22, wherein 
said second sample handling means includes at 
least one ring member, said at least one ring mem- 
ber having a plurality of stations for retaining said 

35 second sample containers, said optical testing 
means being disposed in relation to a predeter- 
mined position of said ring member. 

34. A clinical analyzer according to claim 33, further in- 
40 eluding a mechanism to align a lifted second sample 

container with an optical instrument of said optical 
testing means. 

35. A clinical analyzer according to claim 34, wherein 
45 said optical instrument is a spectrophotometer. 

36. A clinical analyzer according to claim 25, wherein 
said ring member is aligned with first and second 
conveying means for conveying sample from said 

50 second sample containers to said at least one 
chemistry system. 

37. A clinical analyzer according to claim 25, including 
at least one sensor for detecting whether station of 

55 said second sample handling means is empty prior 
to the placement of a sealed sample containing me- 
tering tip therein. 
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38. A clinical analyzer according to claim 37, wherein 
said at least one sensor further detects whether 
said sealed tip has been successfully placed in the 
second sample handling means by said first con- 
veying means. 

39. A clinical analyzer according to claim 30, wherein 
the supply of unsealed metering tips is provided in 
an outer ring member and said second sample han- 
dling means is provided in an inner ring member. 

40. A clinical analyzer according to any of claims 1 5 to 
39, including a dump station for the second patient 
sample containers following use thereof. 

41. A buffer for interconnecting respective chemistry 
systems of a combinational clinical analyzer having 
a primary sample supply, said buffer comprising: 

sealed tip retaining means for retaining a plu- 
rality of sealable metering tips, each of said tips 
being suitable to contain a quantity of sample 
aspirated from said primary sample supply, 
said buffer acting as an auxiliary sample supply 
in connection with at least one of said chemistry 
systems. 

42. A buffer according to claim 41 . including sealing 
means for sealing a dispense end of each of said 
metering tips suitable to contain an aspirated sam- 
ple. 

43. A buffer according to claim 42, wherein said sealing 
means includes a heated elementforfusingthe dis- 
pense end of a sample containing metering tip. 

44. A buffer according to any of claims 41 to 43, includ- 
ing test means for optically testing the contents of 
each of said sealable metering tips. 

45. A buffer according claim 44, including at least one 
ring member having a plurality of stations for retain- 
ing said sealed metering tips, said optical testing 
means being disposed in relation to a predeter- 
mined position of said ring member. 

46. A buffer according to claim 45, further including 
means for aligning a second sample container with 
an optical instrument of said optical testing means. 

47. A buffer according to claim 46, wherein said optical 
instrument is a spectrophotometer. 

48. A buffer according to any of claims 41 to 47, includ- 
ing unsealed tip retaining means for retaining a sup- 
ply of unsealed metering tips, said supply of meter- 
ing tips being interconnected to a first conveying 
means of said analyzer linking said metering tip 



supply to said primary sample supply. 

49. A buffer according to any of claims 41 to 48, includ- 
ing a dump station for the sealed metering tips fol- 

5 lowing use thereof. 

50. A buffer according to any of claims 41 to 49, wherein 
said sealed tip retaining means includes at least 
one ring member, said at least one ring member 

10 having a plurality of stations for retaining said plu- 
rality of sealed metering tips, said at least one ring 
member being rotatably supported for movement 
about an axis of rotation. 

*5 51 . A buffer according to claim 50, including means for 
rotatably driving said at least one ring member bi- 
directionally about said axis of rotation. 

52. A buffer according to claim 50 or 51 , including a pair 
20 of concentric ring members, each of said rings be- 
ing rotatable about a common axis of rotation. 

53. A buffer according to claim 52, wherein each of said 
concentric ring members is driven independently of 

25 one another. 

54. A buffer according to claim 52 or 53, wherein one 
of said ring members includes a plurality of stations, 
each station being sized for supporting a sealed 

30 sample containing metering tip. 

55. A buffer according to claim 54, including at least one 
sensor for detecting whether a predetermined sta- 
tion of said buffer is empty prior to the placement of 

35 a sealed sample containing metering tip therein by 
said first conveying means. 

56. A buffer according to claim 55, wherein said at least 
one sensor further detects whether said tip has 

40 been successfully placed in the buffer by said first 
conveying means. 

57. A buffer according to claim 54, wherein the other of 
said ring members includes a plurality of stations 

45 for supporting a supply of unsealed metering tips, 
at least one station of said ring member being dis- 
posed along a travel path of a first conveying means 
linking said tip supply with said primary sample sup- 
ply to permit an unsealed metering tip to be con- 

50 veyed to said primary sample supply to permit as- 
piration of fluid. 

58. A buffer according to claim 57, wherein said ana- 
lyzer includes second conveying means forconvey- 

55 ing sample contained in said at least one sealed 
metering tip in said buffer to at least one said dry 
and wet chemistry system for testing thereof. 
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59. A buffer according to claim 57 or 58, wherein the 
supply of unsealed metering tips is provided in an 
outer ring member and said plurality of sealed me- 
tering tips is provided in an inner ring member, each 

of said rings being concentric. 5 

60. A buffer according to claim 41 , wherein said sealed 
tip retaining means includes a ring having a plurality 
of stations, said ring member being supported for 
rotation about an axis of rotation and aligned with 10 
first and second conveying means of said analyzer 

for conveying sample from at least one sealed me- 
tering tips to each of said chemistry systems. 

61 . A method for coordinating the use of a clinical ana- is 
lyzer, said analyzer having at least one contained 
chemistry system, said method including the steps 

of: 

introducing a quantity of sample fluid into at 20 
least one metering tip; 

sealing the dispense end of said at least one 
metering tip; and 

utilizing said at least one sealed metering tip as 
a sample containerfor use with said at least one 25 
contained chemistry system of said analyzer. 

62. A method according to claim 61 , wherein said intro- 
ducing step includes the step of aspirating a quan- 
tity of sample fluid from a primary sample supply so 
into said at least one metering tip. 

63. A method according to claim 61 or 62 : wherein said 
primary sample supply includes a plurality of prima- 
ry sample containers, said utilizing step includes the 35 
step of using said at least one metering tip as a sec- 
ondary sample container. 

64. A method according to any of claims 61 to 63, in- 
cluding the step of dispensing a quantity of sample 40 
fluid for use in a chemistry system of said analyzer 
prior to said sealing step. 

65. A method according to any of claims 61 to 64, 
wherein said analyzer includes at least one dry 45 
chemistry system and at least one wet chemistry 
system. 

66. A method according to claim 65, wherein said at 
least one sealed tip is used in conjunction with the so 
wet chemistry system of said analyzer. 

67. A method according to any of claims 61 to 66, in- 
cluding the step of testing the fluid contents con- 
tained within said at least one metering tip after said 55 
sealing step. 

68. A method according to any of claims 61 to 67, 



wherein said utilizing step includes the step of se- 
lectively aspirating a quantity of sample from said 
at least one sealed metering tip for use in said at 
least one contained chemistry system of said ana- 
lyzer. 

69. A method according to claim 68, including the step 
of rotating said handling assembly in either a first 
direction or an opposite second direction relative to 
a rotational axis to move at least one sealed meter- 
ing tip to an aspiration station. 

70. A method according to any of claims 61 to 69, in- 
cluding the step of providing a plurality of sealed 
metering tips in a handling assembly, said assembly 
including a plurality of stations each sized for receiv- 
ing a sealed metering tip. 

71. A method according to any of claim 70, including 
the step of conveying an unsealed metering tip to a 
first sample container from a tip supply prior to said 
aspiration step. 

72. A method according to any of claim 71 , wherein said 
tip supply is provided on said handling assembly. 

73. A method according to any of claims 61 to 72, in- 
cluding the step of selectively disposing of said at 
least one sealed metering tip after a predetermined 
number of utilizing steps. 
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